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RECONFIGURABLE ACOUSTIC
TRANSDUCER DEVICE

BACKGROUND

Acoustic transducers are employed in a number of appli-
cations. In some applications, the acoustic transducers only
transmit acoustic signals. In other applications, the acoustic
transducers only receive acoustic signals. In still other appli-
cations, acoustic transducers transmit acoustic signals and 10
receive acoustic signals. Furthermore, within these general
applications, there are varying requirements for the power
levels to be delivered to and/or recetved by the transducers.

For an acoustic transducer manufacturer, 1t 1s advantageous
to have a minimum number of different products that meet a 15
maximum number of possible applications. Different appli-
cations will require varying transmit powers, receive sensi-
tivities, and detection schemes. Additionally, some applica-
tions might benefit from a dynamically configurable device
which can adapt to changing operating requirements 20

So 1t would be desirable to provide an acoustic transducer
module or other device which can be employed 1n a wide
variety of applications with different, and perhaps, changing
operating requirements. It would further be desirable to pro-
vide such a device which can be configured by an “end-user” 25
of the device. It would also be desirable to provide a method
of adapting such a device for use in a wide variety of appli-
cations with different, and perhaps, changing operating

requirements.
30

SUMMARY

In a representative embodiment, a device comprises: a first
acoustic transducer; a second acoustic transducer; a first
transducer driver; a second transducer driver; a first signal 35
receiver; a second signal receiver; a first switching device
having a first terminal connected to the first transducer driver,

a second terminal connected to the first signal receiver, and a
common terminal connected to the first acoustic transducer; a
second switching device having a first terminal connected to 40
the second transducer driver, a second terminal connected to
the second signal recerver, and a common terminal connected

to the second acoustic transducer; a first transducer configu-
ration storage device configured to select a configuration of
the first switching device; a second transducer configuration 45
storage device configured to select a configuration of the
second switching device. Beneficially, the first and second
acoustic transducer, the first and second signal recervers, the
first and second switching devices, and the first and second
transducer configuration storage devices are all included 50
within a same housing.

In another representative embodiment, a device comprises:

a first acoustic transducer; a second acoustic transducer; one

or more transducer drivers; one or more signal recervers; and

a transducer configuration device for selectively configuring 55
connections between: (1) at least one of the first and second
acoustic transducers; and (2) the one or more transducer
drivers and the one or more signal recervers, according to a
selected operating mode for the device among a plurality of
possible operating modes for which the acoustic transducer 60
device could be configured.

In another representative embodiment, a method 1s pro-
vided for operating an acoustic transducer device having: a
first acoustic transducer, a second acoustic transducer, one or
more transducer drivers, and one or more signal receivers. 65
The method includes: determining a selected operating mode
for the acoustic transducer device among a plurality of pos-

2

sible operating modes for which the acoustic transducer
device could be configured, based on one of: (1) an operating
mode selection device internal to the acoustic transducer
device, and (2) one or more voltages applied to configuration
inputs of the acoustic transducer device. The method further
includes selectively configuring connections between: (1) at
least one of the first and second acoustic transducers; and (2)
the one or more transducer drivers and the one or more signal
receivers, according to the selected operating mode.

BRIEF DESCRIPTION OF THE DRAWINGS

The example embodiments are best understood from the
following detailed description when read with the accompa-
nying figures. It 1s emphasized that the various features are
not necessarily drawn to scale. In fact, the dimensions may be
arbitrarily increased or decreased for clarity of discussion.
Wherever applicable and practical, like reference numerals
refer to like elements.

FIG. 1 1s a block diagram illustrating one embodiment of
an acoustic transducer device.

FIG. 2 1s a block diagram 1illustrating one embodiment of
an acoustic transducer device.

FIGS. 3A-C illustrates example embodiments of configu-
ration storage devices.

FIG. 4 1llustrates a first transmit-only operating mode for
an acoustic transducer module.

FIG. 5 illustrates a second transmit-only operating mode
for an acoustic transducer module.

FIG. 6 illustrates a first recerve-only operating mode for an
acoustic transducer module.

FIG. 7 illustrates a second receive-only operating mode for
an acoustic transducer module.

FIG. 8 illustrates another operating mode for an acoustic
transducer module.

FIGS. 9A-B 1illustrate a pulse-echo operating mode for an
acoustic transducer module.

FIGS. 10A-B illustrate another pulse-echo operating mode
for an acoustic transducer module.

FIGS. 11 A-D illustrates one example of changing an oper-
ating mode of an acoustic transducer device 1n response to a
transducer failure.

DETAILED DESCRIPTION

In the following detailed description, for purposes of
explanation and not limitation, representative embodiments
disclosing specific details are set forth in order to provide a
thorough understanding of an embodiment according to the
present teachings. However, 1t will be apparent to one having
ordinary skill in the art having had the benefit of the present
disclosure that other embodiments according to the present
teachings that depart from the specific details disclosed
herein remain within the scope of the appended claims. More-
over, descriptions of well-known apparatuses and methods
may be omitted so as to not obscure the description of the
example embodiments. Such methods and apparatuses are
clearly within the scope of the present teachings.

Furthermore, as used herein, the term “acoustic’ encom-
passes sonic, ultrasonic, and infrasonic. For example, a trans-
mitting acoustic transducer may transmit sonic, and/or ultra-
sonic, and/or infrasonic waves. Also, unless otherwise noted,
when a {irst device 1s said to be connected to, or coupled to, a
node, signal, or second device, this encompasses cases where
one or more interveming or intermediate devices may be
employed to connect or couple the first device to the node,
signal, or second device. However, when a first device 1s said
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to be “directly connected” or “directly coupled” to a node,
signal, or second device, then 1t 1s understood that the first
device 1s connected or coupled to the node, signal, or second
device without any 1intervening or intermediate devices inter-
posed therebetween.

Moreover, when used herein the context of describing a
value or range of values, the terms “about” and “approxi-
mately” will be understood to encompass variations of
+/—10% with respect to the nominal value or range of values.

FI1G. 1 1s a block diagram illustrating one embodiment of
an acoustic transducer module or acoustic transducer device
100. Acoustic transducer device 100 includes: a first acoustic
transducer 110; a second acoustic transducer 112; a first
transducer driver 120; a second transducer driver 122; a first
signal receiver 130, a second signal recerver 132; atransducer
configuration device 140; a power supply configuration
device 150; and a signal interface 160. In a beneficial embodi-
ment, acoustic transducer device 100 1s provided within a
housing 10.

First acoustic transducer 110 and second acoustic trans-
ducer 112 are each devices which are adapted to receive an
clectrical signal and 1n response thereto to transmit an acous-
tic wave and/or to recerve an acoustic wave and 1n response
thereto to output electrical signal. First and second acoustic
transducers 110 and 112 need not be 1dentical to each other.
For example, they might operate at different frequencies or
with different power levels (e.g., they might provide binary
power weightings).

First transducer driver 120 and second transducer driver
122 each may include signal processing circuitry that pro-
cesses a recerved control signal to output an electrical signal
in a proper format for driving an acoustic transducer to trans-
mit an acoustic wave. It should be noted that 1n some alter-
native embodiments, the acoustic transducer device may have
only a single transducer driver that connects to first and sec-
ond acoustic transducers 110 and 112 1n a parallel or serial
configuration. First signal recerver 130 and second signal
receiver 132 each may include signal processing circuitry that
processes a recerved electrical signal from an acoustic trans-
ducer to output an electrical signal 1n a proper format for
subsequent processing by a device or devices connected to
acoustic transducer device 100.

External signals 165 are communicated to/tfrom first and
second transducer drivers 120 and 122 and first and second
signal receivers 130 and 132 wvia signal interface 160. For
instance, 1n some embodiments, the package for acoustic
transducer device 100 could have only three external pins—
one for transmission (1X), one for reception (RX), and one
tor ground (or common). In that case, signal interface 160 can
passively route signal(s) from first transducer driver 120 and/
or second transducer driver 122 to the TX pin, and can route
signal(s) from first signal receiver 130 and/or second signal
receiver 132 to the RX pin. Some embodiments may omit
signal interface 160.

Beneficially, acoustic transducer device 100 can be config-
ured to operate 1n any one of a plurality of operating modes.
Examples of such operating modes will be described 1n
greater detail with respect to FIGS. 4-11 below.

In one embodiment, transducer configuration device 140
determines the selected operating mode for acoustic trans-
ducer device 100 among the plurality of possible operating
modes for which acoustic transducer device 100 could be
configured. In one arrangement, transducer configuration
device 140 may include one or more transducer configuration
storage devices. Examples of such configuration storage
devices will be described 1n greater detail with respect to
FIGS. 3A-C below. In another arrangement, acoustic trans-
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4

ducer device 100 includes one or more configuration inputs
105 (e.g., external pins of a packaged device), and the
selected operating mode 1s determined by one or more volt-
ages applied to configuration mnput(s) 105.

Beneficially, transducer configuration device 140 selec-
tively configures connections between: (1) at least one of first
and second acoustic transducers 110 and 112; and (2) first and
second transducer drivers 120 and 122 and/or first and second
signal receivers 130 and 132, according to the selected oper-
ating mode. In some embodiments transducer configuration
device 140 may include one or more logic circuits which
receive user iputs via configuration input(s) 105 and provide
one or more output signals for selecting the operating mode
and configuring the connections between first and second
acoustic transducers 110 and 112 and first and second trans-
ducer drivers 120 and 122 and/or first and second signal
receivers 130 and 132.

Furthermore, 1n one embodiment, power supply configu-
ration device 150 selectively connects a supply voltage to first
and second transducer drivers 120 and 122 and/or first and
second signal recervers 130 and 132, according to the selected
operating mode of acoustic transducer device 100. Some
embodiments may omit power supply configuration device
150.

FIG. 2 15 a block diagram illustrating one embodiment of
an acoustic transducer module or acoustic transducer device
200. Acoustic transducer device 200 includes: first acoustic
transducer 110; second acoustic transducer 112; first trans-
ducer driver 120; second transducer driver 122; first signal
receiver 130, second signal receiver 132; signal interface 160;
a first switching device 270; a second switching device 272; a
first transducer configuration storage device 280; a second
transducer configuration storage device 282; a power supply
configuration storage device 290; and a supply voltage
switching device 295.

Acoustic transducer device 200 may be one embodiment of
acoustic transducer device 100. More specifically, first
switching device 270; a second switching device 272; a first
transducer configuration storage device 280; a second trans-
ducer configuration storage device 282 may be one embodi-
ment of transducer configuration device 140, and power sup-
ply configuration storage device 290; and a supply voltage
switching device 295 may be one embodiment of power sup-
ply configuration device 150.

First switching device 270 has a first terminal connected to
first transducer driver 120, a second terminal connected to
first signal recerver 130, and a common terminal connected to
first acoustic transducer 110. Second switching device 272
has a first terminal connected to second transducer driver 122,
a second terminal connected to second signal receiver 132,
and a common terminal connected to second acoustic trans-
ducer 112. First transducer configuration storage device 280
1s configured to select a configuration of first switching device
270, and second transducer configuration storage device 282
configured to select a configuration of second switching
device 272. More specifically, 1n response to first transducer
configuration storage device 280, first switching device 270
connects first acoustic transducer 110 to first transducer
driver 120 or to first signal receiver 130, or in some embodi-
ments, leaves first acoustic transducer 110 disconnected from
both first transducer driver 120 and first signal receiver 130.
Similarly, in response to second transducer configuration

storage device 282, second switching device 272 connects
second acoustic transducer 112 to second transducer driver

122 or to second signal receiver 132, or in some embodi-
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ments, leaves second acoustic transducer 112 disconnected
from both second transducer driver 122 and second signal
receiver 132.

Beneficially, first and second switching devices 270 and
272 each comprise a single-pole, double-throw (SPDT)
switch. In other embodiments, first and second switching
devices 270 and 272 could be combined into a double-pole,
double-throw (DPDT) switch. Other arrangements are pos-
sible. First and second switching devices 270 and 272 can be
any convenient switching devices, such as a FE'T switch, a
diode switch, a CMOS switch, etc.

FIGS. 3A-C 1llustrates example embodiments of configu-
ration storage devices. Configuration storage device 330
comprises a fuse. Configuration storage device 352 com-
prises a non-volatile memory device (e.g., a flash memory
device). Configuration storage device 354 comprises a vola-
tile memory device (e.g., a dynamic random access memory
(DRAM) device). Beneficially, first transducer configuration
storage device 280, second transducer configuration storage
device 282, and power supply configuration storage device
290 may be realized by any of configuration storage devices
350, 352 and 354. Of course other embodiments of configu-
ration storage devices are envisioned, and configuration stor-
age devices 350, 352 and 354 are provided only as 1llustrative
examples.

Turning back again to FIGS. 1 and 2, applications of acous-
tic transducer devices 100 and 200 will now be explained.

Acoustic transducer device 100 can be configured to oper-
ate 1n any one a plurality of different operating modes. In one
embodiment, the configuration of acoustic transducer device
100 1s static—that 1s, once 1t 1s configured for a selected
operating mode, 1t remains so configured for 1ts life. In that
case, the operating mode may be “programmed” into acoustic
transducer device 100 by a configuration storage device 350
such as the fuse, a bond wire connection, or other suitable
means. In another embodiment, the configuration of acoustic
transducer device 100 1s dynamic—that 1s, its configuration
may be changed from one selected operating mode to another
selected operating mode. In that case, the operating mode
may be “programmed” mto acoustic transducer device 100 by
a confliguration storage device such as the configuration stor-
age device 352, configuration storage device 354, one or more
voltages applied to configuration input(s) (e.g., through exter-
nal pins) 105, or other suitable means.

Transducer configuration device 140 routes signals
between first and second acoustic transducers 110 and 112
and first and second transducer drivers 120 and 122 and first
and second s1gnal receivers 130 and 132 to configure acoustic
transducer device 100 for the selected operating mode.

In some operating modes, one or more of first and second
transducer drivers 120 and 122 and first and second signal
receivers 130 and 132 may not be utilized by acoustic trans-
ducer device 100. In that case, beneficially power supply
configuration device 150 may disconnect power from the
unused driver(s) and/or recetver(s) to reduce the power con-
sumption of acoustic transducer device 100.

Acoustic transducer device 200 also can be configured to
operate 1n any one a plurality of different operating modes. In
an embodiment where the configuration of acoustic trans-
ducer device 200 1s static, first and second configuration
storage devices 280 and 282 may each be the fuse, abond wire
connection, or other suitable means. In an embodiment where
the configuration of acoustic transducer device 200 1s
dynamic, first and second configuration storage devices 280
and 282 may each be the configuration storage device 352,
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configuration storage device 334, one or more voltages
applied to configuration mput(s) (e.g., through external pins)
105, or other suitable means.

First switching device 270 routes signals between first
acoustic transducer 110 and first transducer driver 120 and
first signal receiver 130 to configure acoustic transducer
device 200 for the selected operating mode. Sumilarly, second
switching device 272 routes signals between second acoustic
transducer 112 and second transducer driver 122 and second
signal recerver 132 to configure acoustic transducer device
200 for the selected operating mode.

In operating modes where one or more of first and second
transducer drivers 120 and 122 and/or first and second si1gnal
receivers 130 and 132 are not utilized by acoustic transducer
device 200, supply voltage switching device 295 may discon-
nect power from the unused driver(s) and/or recetver(s) to
reduce the power consumption of acoustic transducer device
200 1n response to power supply configuration storage device
290.

Examples of operating modes for acoustic transducer

device 100 and acoustic transducer device 200 will now be
described with respect to FIGS. 4-11.

FIG. 4 1llustrates a first transmit-only operating mode for
an acoustic transducer device. In the operating mode shown in
FIG. 4, only the first acoustic transducer 1s connected to a
transducer driver. Beneficially, the second acoustic trans-
ducer may be left disconnected. The operating mode shown 1n
FIG. 4 may be employed 1f an application requires only a
small TX acoustic power output, but electrical power con-
sumption by the device 1s a primary concern. In that case, the
power supply may be disconnected from the unused trans-
ducer driver.

FIG. 5 illustrates a second transmit-only operating mode
for an acoustic transducer device. In the operating mode
shown 1n FIG. 5, both the first and second acoustic transduc-
ers are connected to transducer drivers. As noted above, 1n
some embodiments the device may have only a single trans-
ducer driver to which the first and second acoustic transducers
are connected 1n parallel or series. The operating mode shown
in FIG. 5 may be employed 11 an application requires more
transmitted acoustic power than can be produced by a single
one of the acoustic transducers.

FIG. 6 1llustrates a first recerve-only operating mode for an
acoustic transducer device. In the operating mode shown 1n
FIG. 6, only the first acoustic transducer 1s connected to a
signal receiver. Beneficially, the second acoustic transducer
may be left disconnected. The operating mode shown 1 FIG.
6 may be employed 1f an application requires the lowest
power consumption and the current receive sensitivity from a
single acoustic transducer 1s suitable. In that case, the power
supply may be disconnected from the unused signal recerver.

FIG. 7 illustrates a second receive-only operating mode for
an acoustic transducer device. In the operating mode shown 1n
FI1G. 7, both the first and second acoustic transducers are
connected to signal receivers. The operating mode shown 1n
FIG. 7 may be employed i an application requires the best
sensitivity.

FIG. 8 illustrates another operating mode for an acoustic
transducer device. In the operating mode shown in FIG. 8,
first acoustic transducer 1s connected to a transducer driver,

and second acoustic transducer 1s connected to a signal
receiver. The first acoustic transducer transmits an acoustic
wave and the second acoustic transducer receives the return or
echo acoustic wave. The operating mode 1llustrated in FIG. 8
may be employed in a so-called ““pitch-catch” or “pulse-
echo” system.
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FIGS. 9A-B illustrate other “pulse-echo” operating modes
for an acoustic transducer device. As shown 1n FIG. 9A, at a
time t=t0, both the first and second acoustic transducers are

connected to transducer drivers to transmit an acoustic wave.
Subsequently, at time t=t0+At, both the first and second
acoustic transducers are connected to signal receivers to
receive and process the return acoustic wave.

FIGS. 10A-B 1illustrate another pulse-echo operating mode
for an acoustic transducer device. In the operating mode
illustrated in F1GS. 10A-B, the arrangement of acoustic trans-
ducers to transmit and recerve acoustic pulses 1s changed for
alternating acoustic pulses to eliminate possible offset param-
cters between the two halves of the device. More specifically,
as shown i FIG. 10A, for a first acoustic pulse the {first
acoustic transducer transmits the acoustic wave and the sec-
ond acoustic transducer receives the return acoustic wave.
Then, as shown 1n FIG. 10B, for a second acoustic pulse the
second acoustic transducer transmits the acoustic wave and
the first acoustic transducer receives the return acoustic wave.

FIGS. 11A-D illustrates one example of changing an oper-
ating mode of an acoustic transducer device 1n response to a
transducer failure. FIGS. 11A-B illustrate an 1nitial operating,
mode like that shown 1n FIG. 8 above. FIG. 11 A illustrates the
transmit cycle and FIG. 11B illustrates the receive cycle. Now
at some point, let the first acoustic transducer fail or become
defective. In that case, the acoustic transducer device 1s able
to reconfigure itself to a new operating mode, illustrated in
FIGS. 11C-D. In the operating mode 1llustrated in FIGS.
11C-D, the first acoustic transducer 1s no longer utilized, and
the second acoustic transducer 1s configured to be connected
to the second transducer driver during a transmit cycle, and to
be connected to the second signal receiver during a receive
cycle. The failed first acoustic transducer may be left con-
nected to the first transducer driver or the first signal recerver,
or may be left disconnected.

Although for illustration purposes, FIGS. 4-11 shown sev-
eral possible operating modes, 1t 1s understood that other
operating modes may be possible for a given embodiment of
an acoustic transducer device such as the embodiments 11lus-
trated 1n FIGS. 1 and 2. One example occurs when a diagnos-
tic circuit 1s provided for the acoustic transducer device.
Examples of such diagnostic operations are disclosed in U.S.
patent application Ser. No. 12/402,600 filed on 12 Mar. 2009
in the names of Steve Martin et al., the contents of which are
hereby incorporated by reference herein. In such a case, in
one embodiment, 1n normal operation the first acoustic trans-
ducer 1s configured 1n a normal transmit, recerve or transmit/
receive mode, and the second acoustic transducer 1s config-
ured as a diagnostic device. If the first acoustic transducer
tails, or i1 there 1s a desire for more power, then the second
acoustic transducer may be dynamically reconfigured to
operate 1n the normal transmit, receive or transmit/receive
mode, or 1 a switched mode between diagnostics and trans-
mit, receive or transmit/receive.

In one or more embodiments described above, an operating,
mode may be selected by an end-user of the acoustic trans-
ducer device after the device has been manufactured and
deployed into the field. Indeed, 1n some embodiments an
end-user may dynamically change operating modes for the
device as application requirements change.

While example embodiments are disclosed herein, one of
ordinary skill in the art appreciates that many variations that
are 1n accordance with the present teachings are possible and
remain within the scope of the appended claims. After a
careful reading of the teachings of this specification and the
drawings provided together herewith, such variations would
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be recogmized by those of skill in the art. The embodiments
therefore are not to be restricted except within the scope of the
appended claims.

The invention claimed 1s:

1. A device, comprising;:

a first acoustic transducer;

a second acoustic transducer;

a first transducer driver;

a second transducer driver;

a first signal receiver;

a second signal receiver;

a first switching device having a first terminal connected to
the first transducer driver, a second terminal connected
to the first signal receiver, and a common terminal con-
nected to the first acoustic transducer;

a second switching device having a first terminal connected
to the second transducer driver, a second terminal con-
nected to the second signal receiver, and a common
terminal connected to the second acoustic transducer:

a first transducer configuration storage device configured
to select a configuration of the first switching device;

a second transducer configuration storage device config-
ured to select a configuration of the second switching
device,

wherein the first and second acoustic transducers, the first
and second signal recervers, the first and second switch-
ing devices, and the first and second transducer configu-
ration storage devices are all included within a same
housing.

2. The device of claim 1, wherein the first and second
transducer configuration storage devices each comprise a
nonvolatile memory device.

3. The device of claim 1, wherein the first and second
transducer configuration storage devices each comprise a
volatile memory device.

4. The device of claim 1, wherein the first and second
transducer configuration storage devices each comprise a
fuse.

5. The device of claim 1, further comprising:

a supply voltage switching device recerving a supply volt-
age and being adapted to selectively connect the supply
voltage to one or more of the first and second transducer
drivers and the first and second signal receivers; and

a supply voltage configuration storage device configured to
select a configuration of the supply voltage switching
device.

6. The device of claim 1, wherein the selected configura-
tion of the first storage device causes the first switching device
to connect the first acoustic transducer to the first transducer
driver, and causes the second switching device to connect the
second acoustic transducer to the second transducer driver.

7. The device of claim 1, wherein the selected configura-
tion of the first storage device causes the first switching device
to connect the first acoustic transducer to the first transducer
driver, and causes the second switching device to disconnect
the second acoustic transducer from both the second trans-
ducer driver and the second signal receiver.

8. The device of claim 1, wherein the selected configura-
tion of the first storage device causes the first switching device
to connect the first acoustic transducer to the first signal
receiver, and causes the second switching device to connect
the second acoustic transducer to the second signal receiver.

9. The device of claim 1, wherein the selected configura-
tion of the first storage device causes the first switching device
to connect the first acoustic transducer to the first signal
receiver, and causes the second switching device to discon-
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nect the second acoustic transducer from both the second
transducer driver and the second signal recerver.

10. A device, comprising:

a first acoustic transducer;

a second acoustic transducer;

one or more transducer drivers;

one or more signal receivers; and

a transducer configuration device for selectively configur-
ing connections between: (1) at least one of the first and
second acoustic transducers; and (2) the one or more
transducer drivers and the one or more signal receivers,
according to a selected operating mode for the device
among a plurality of possible operating modes, compris-
ng:

a pitch-catch operating mode wherein a probing acoustic
signal 1s transmitted by the first transducer and a corre-
sponding returning acoustic signal 1s recerved by the
second transducer.

11. The device of claim 10, wherein the plurality of pos-

sible operating modes of the device include:

a first recerve-only operating mode wherein only the first
transducer receives an acoustic signal;

a second receive-only operating mode wherein the first and
second transducers each receive an acoustic signal;

a first transmit-only operating mode wherein only the first
transducer transmits an acoustic signal;

a second transmit-only operating mode wherein the first
and second transducers each transmit an acoustic signal;
and

a pulse-echo operating mode wherein a probing acoustic
signal 1s transmitted by at least one transducer and a
corresponding returning acoustic signal 1s received by a
same transducer as transmitted the probing acoustic sig-
nal.

12. Thedevice of claim 10, wherein the device includes one
or more configuration mputs and wherein the selected oper-
ating mode 1s determined by one or more voltages applied to
the configuration inputs.

13. Thedevice of claim 10, wherein the device includes one
or more fuses 1nternal to the device, and wherein the selected
operating mode 1s determined by states of the one or more
fuses.

14. The device of claim 10, wherein the device includes a
nonvolatile memory device storing one or more values that
identify the selected operating mode of the device.

15. The device of claim 10, wherein the transducer con-
figuration device 1s adapted to reconfigure connections
between: (1) at least one of the first and second acoustic
transducers; and (2) at least one of the one or more transducer
drivers and the one or more signal receivers, in response to
one of the transducers failing.
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16. The device of claim 10, further including a power
supply configuration device for selectively connecting a sup-
ply voltage to the one or more transducer drivers and the one
or more signal receivers, according to the selected operating
mode of the device.

17. A method of operating an acoustic transducer device
having: a first acoustic transducer, a second acoustic trans-
ducer, one or more transducer drivers, and one or more signal

receivers, the method comprising:
determinming a selected operating mode for the acoustic

transducer device among a plurality of possible operat-
ing modes for which the acoustic transducer device
could be configured, wherein said determining 1s based
on one of: (1) an operating mode selection device inter-
nal to the acoustic transducer device, and (2) one or more
voltages applied to configuration mputs of the acoustic
transducer device; and

selectively configuring connections between: (1) at least
one of the first and second acoustic transducers; and (2)
the one or more transducer drivers and the one or more
signal receivers, according to the selected operating
mode, wherein the plurality of possible operating modes
of the device comprises:

a pitch catch operating mode wherein a probing acoustic
signal 1s transmitted by the first transducer and a corre-
sponding returning acoustic signal 1s recerved by the
second transducer.

18. The method of claim 17, wherein the plurality of pos-

sible operating modes of the device include:

a first recerve-only operating mode wherein only the first
transducer receives an acoustic signal;

a second recerve-only operating mode wherein the first and
second transducers each receive an acoustic signal;

a first transmit-only operating mode wherein only the first
transducer transmits an acoustic signal;

a second transmit-only operating mode wherein the first
and second transducers each transmit an acoustic signal;
and

a pulse echo operating mode wherein a probing acoustic
signal 1s transmitted by at least one transducer and a
corresponding returning acoustic signal 1s received by a
same transducer as transmitted the probing acoustic sig-
nal.

19. The method of claim 17, wherein the operating mode
selection device comprises one or more fuses internal to the
acoustic transducer device, and wherein the selected operat-
ing mode 1s determined by states of the one or more fuses.

20. The method of claim 17, wherein the operating mode
selection device comprises a nonvolatile memory device, and
wherein the selected operating mode 1s determined by one or
more values stored 1n the nonvolatile memory device.
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